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Investigation of Buffer Thickness for Reducing Artifaci

Fig.1 Visualization scores were evaluated at three levels to assess the
degree of artifacts caused by the CT table mat during 3D image creation

nities Three-Dimensional Imaging

Author Block: Y. Kamihoriuchi', Y. Fujiwara ', F. Higuchi®
1fCZII:c:a},.'ama Central Hospital, Okayama-5hi, JAPAN, Zerq,ral
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*Purpose: If the hand is directly positioned on the compu
three-dimensional (30) imaging. The ohjective of this inve

Fig.2 Visualization score
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' CT table mat due to artefacts from the CT table mat at the
or 3D imaging, to alleviate artifact generation consequent to

hand separation from the CT table mat.

*Methods and Materials: The wrist phantom was placed
one piece of gauze (gauze) and 1. 2, 3. 4 and 5 mm of Sty
thickness 1.0 mm, field of view 150). For the 3D image, we
FC30, Aice Bone mild: BM, and Aice Bone standard: BS) TH
Subsequently, profile curves were measured and the maxi
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*Results: The results obtained indicate statistically signific

Fig.3 Comparison of maximum CT values of phantom edges
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values at the phantom edges, the following comparisons
269 (227-275) HU, 5 mm: 219 (215-222) HU) (p &lt; 0.05 fg
Bone Mild (gauze: 0.72 (0.63-0.81) mm, 1 mm: 1.00 {0.99-1
*Conclusions: By inserting a buffer material with a thickne
achieved easier for regardless of the conditions.

*Clinical Relevance/Application: It was confirmed that u
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ng. the separation of the hand and the CT table mat can be

facts from the CT table mat, which can improve the quality

of 30 imaging of the hand and increase flexibility in positi

Fig.4 Compared for the FWHM
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Investigation of buffer thickness for reducing

— N artifacts from the table in CT examinations with
; . extremities 3D imaging
Y. Kamihoriuchi) |

Introduction 3

Y. Fujiwaral), F. Higuchi!), T.Sasakil! , S.Watanabe!) , T. Masuda®

1)Department of Radiology, Okayama Centfal Hospital It is well-established that during the creation of 3D hand

2)Department of Radiology, Kawasaki Univejrsity of Medical Welfare bones throth direct placement of fingers on a mat, bed mat
P P . 7(_ P D F : artifacts are generated, thereby increasing the overall creation
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+ The maximum CT value of the phantom edge was
significantly higher at None than at 5 mm in all conditions.

» A comparison of the FWHM of the gap indicated that the
gauze was significantly narrower than the Styrofoam.

- Additionally, visual evaluation revealed that the gauze was
not consistently effective in providing separation.

- It was confirmed that using a buffer material of 1 mm or
more can significantly reduce the effects of artifacts from
the CT table mat, which can improve the quality of 3D
imaging of the hand and increase flexibility in positioning.
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Investigation of buffer thickness for reducing
artifacts from the table in CT examinations with
extremities 3D imaging

Y. Kamihoriuchil)

Y. Fujiwaral), F. HiguchiV), T.Sasakil) , S.Watanabel), T. Masuda?

1)Department of Radiology, Okayama Central Hospital
2)Department of Radiology, Kawasaki University of Medical Welfare



Introduction 1

Computed tomography (CT) volume data can be utilized to
effortlessly generate multi-planar reconstruction(MPR) and
volume rendering (VR) images, which serve as beneficial
resources for treatment selection and surgical support.




Introduction 2

In trauma examinations, the creation of three dimensional
(3D) images can be a valuable tool for confirming the
presence, size, and depth of foreign bodies and bones.




Introduction 3

It is well-established that during the creation of 3D hand
bones through direct placement of fingers on a mat, bed mat
artifacts are generated, thereby increasing the overall creation

time.




Purpose

The purpose of this study is to investigate the
optimal thickness of the buffer material using at
the 3D creation, in order to mitigate any artifact
generation resulting from the separation of the
hand from the CT table mat.



Materials

- CT System : Aquilion Prime SP/iEdition (Canon Medical
Systems)

« Phantom : Forearm Human Body Phantom (Kyoto Kagaku)

- Buffer : Styrofoam 1, 2, 3, 4, 5mm,and non-woven gauze
for medical used




Method 1: Scan parameter

« Tube voltage : 135 kVp

« Tube current : 100 mA
Rotation time : 1.0 s
Helical pitch : 0.637
Slice thickness : 1.0 mm

Field of view : 150 mm
Reconstruction interval : 0.5 mm

Number of scans : 10 . @




Method 2: Reconstruction

« FC30 AIDR3D mild : FC30 lterative

For Commonly used bone functions. Recon.

- Aice Bone mild , Post-processing Filter(+) : B

For Bone function used for bone observation in our hospital

- Aice Bone standard , Post-processing Filter(+) : BS

For Bone function used for 3D in our hospital Deep

Learning
Recon.



Method 3 : Positioning

« Placement of the phantom in the
center of CT gantry

« The phantom's thumb and little
finger were positioned on the CT
table mat

O No buffer (None)
O 1 piece of gauze (Gauze)
O Styrofoam 1, 2, 3, 4, and 5 mm




Method 4: Visual evaluation

A radiology technologist with 7 and 9 years of experience
qualitatively evaluated in this study.

- Artifacts were evaluated using a 3-point scale at the 0 or
100 threshold.

2 : Excellent




Method 5: Maximum CT values

 Place three region of interest (ROIs) on the same slice of
both the unbuffered and 5mm buffered images

- Created profile curves
« Compared for the maximum CT values of phantom edge
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Method 6: FWHM of gap

« Compared for the full width at half maximum (FWHM)

among no buffer, gauze, buffer 1mm
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Method 7: Statistical analysis

- EZR Ver.1.55
Kruskal-Wallis test or Mann-Whitney U test

Differences were considered statistically significant at p <0.05
- Cohen's kappa coefficient



Results 1: Visualization score

Threshold : O
k =0.95
*:p<0.05
2
[)
(O]
O
> 1
0.5
0
None Gauze ITmm 2mm 3mm 4mm Smm

FC30 mBM mBS



Results 2: Visualization score

Threshold : 100

k =0.94
*:p<0.05

Score

0

None Gauze Tmm 2mm 3mm 4mm 5mm

FC30 mBM mBS



Results 3: Maximum CT values
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Results 4: FWHM of gap

Gauze ITmm p value
FC30 0.77(0.71-0.85) | 1.08(1.07-1.18) <0.05
Bone mild | 0.72(0.63-0.81) | 1.00(0.99-1.08) <0.05
Bone standard| 0.70(0.41-0.82) | 1.10(1.04-1.16) <0.05

None : No gaps were detected by the method of this study.

CT value (HU)

400

200

-200

-400

-600

-800

-1000

-1200

1 234567 8 9101112131415
Distance(mm)



Summary

« The maximum CT value of the phantom

edge was

significantly higher at None than at 5 mm in all conditions.

- A comparison of the FWHM of the gap indicated that the

gauze was significantly narrower thant

 Additionally, visual evaluation revealed t
not consistently effective in providing se

he Styrofoam.
nat the gauze was

naration.

- It was confirmed that using a buffer material of 1 mm or
more can significantly reduce the effects of artifacts from
the CT table mat, which can improve the quality of 3D
Imaging of the hand and increase flexibility in positioning.



Conclusion

By inserting a buffer material with a
thickness of at least 1mm between the hand

and the CT table mat at creating 3D imaging,
the separation of the hand and the CT table

mat can be achieved easier for regardless of
the conditions.



Thank You

- If you have any further questions or comments,
please don't hesitate to contact me by e-mail

> y.kamihoriuchi@gmail.com
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